London
Biometry is usually performed with the ultrasound probe supported on a tonometer carriage, with the patient's head supported on a chin rest and the forehead held against a head band. Elde"h infirm patients, those with spondylosis and children find this arrangement awkward, making accurate easure ment difficult. An alternative method is to • ,old the ultrasounJ probe manually without requiring the patient tG adopt a pre-determined positiun. The purpose of this prospective ;tudy was t, compare the accuracy of slit-lamp versus hand-held bwmetry.
MATERIALS AND METHODS
Thirty-two patients were studied. All underwent biometry using the slit-lamp (SL) and the hand held (HH) techniques with the Allergan Humphrey applanation biometer (model 820). Examinations were performed by four of the authors, although both methods of biometry were performed by the same examiner in each patient. The order in which the two methods were used was not randomised; the authors did not think that bias would be introduced for either method, since the acceptance of a reading was based upon the quality of the scan and not on the measurement. Seven measurements were taken for each method, and a trimmed mean was calculated by discarding the highest and the lowest measurements. Axial length, keratometry and des:red refraction were entered into the SRK-T l formula to calculate the lens power required to achieve desired refraction for each technique. One of the biometry '11ethods was randomly selected, the implant pow r to achieve a desired refraction was then chosen and the appropriate implant inserted during endocapsular surgery. All patients received 7 mm IOLAB PMMA implants.
Pat: �nts were refracted 3 months following surgery. The difference between the predicted and achieved refractive outcome for the selected method was calculated. The accuracy of the other (non-selected) method was assessed by comparing the refractive outcome pred�.:ted by that technique for the implant power inserted with the observed final refraction.
RESULTS

Axial Length Measurement
Thirty-two patients had axial length measurements by the SL and HH techniques. Reproducibility was assessed by calculating the 'within-subject' variance 2 for each patient (Table I , columns 3 and 5) and comparing the two methods with a paired t-test. This showed a trend towards increased variance for the HH method but did not reach significance (t = -1.74, p = 0.091).
The mean axial lengths for both methods were compared for each patient. Agreement between the two methods was assessed using a standard plot of the difference between the two methods (HH -SL) versus their average 2 (Fig. 1) ; this graph shows no Eye (1996) 10, 514-516 © 1996 Royal College of Ophthalmologists 
Refractive Outcome
Twenty-seven patients had completed refraction at 3 months. The predicted refractive outcome for the chosen implant power for both methods was com pared with the spherical equivalent of the actual (Table II) . A paired t-test was applied to the means (t = 0.12, P = 0.906) and showed no statistical difference between the two methods. There was a trend towards increased variation in the hand-held method but this was not significant (F = 0.54, p = 0.12).
DISCUSSION
The power of an intraocular lens (IOL) needed to achieve the desired refraction after cataract extrac tion can be calculated from pre-operative measure ments of the corneal power and the axial length ? . 4 Large refractive 'surprises' can result in asthenopic symptoms, commonly as a result of binocular diplopia and altered depth perception, and in some cases a second operation may be required to exchange the IOL for one of a different power. Accurate prediction of IOL power is therefore desirable. A difference of greater than 2 dioptres from predicted was found in 4 of 27 (14.8%) of the slit-lamp group and 3 of 27 (11.1 %) of the hand-held group. This is a relatively small series and we cannot dispute that the degree of error is higher than in other, larger series. The biometer was calibrated and found to be functioning normally. None of the 6 patients in this series with a final refraction of greater than 2 dioptres from predicted suffered asthenopic symptoms. The accuracy of IOL calculation is influenced by several factors including the IOL type and its position, corneal curvature readings, and axial length recordings. 5 , 6 Studies have shown axial length to be the single most important parameter in the calcula tion? being responsible for up to 54% of any unexpected refraction, compared with 11 % asso ciated with keratometric error. 8 Accurate axial length determination in the elderly infirm patient or those with spondylosis presents a challenging prob lem; difficulty with positioning of the patient on the chin rest can lead to incorrect readings due to poor alignment of the probe and possible excess short ening of the globe as the patient finds it difficult to remain still. A comparison of contact versus a non contact immersion technique demonstrated superior results of the latter in the older and unstable fixated patient's eye due to less shortening of the globe, 9 but this method is time consuming, and requires more instrumentation and further training for the techni cian.
A compromise between accuracy and practicality has to be sought when measuring axial length in these 'difficult' patients. The hand-held contact technique described in this study provides an alternative method of axial length determination. It may be postulated that the hand-held method of contact biometry is less accurate than the slit-lamp mounted probe, due to difficulties with adequate fixation, alignment of the probe with the visual axis and excessive corneal indentation. Significant corneal indentation and resultant apparent shortening of the globe occurs in all manual applanation techniques.
Studies using a Biopen (similar to the hand-held method) have shown the effect on refractive out come to be minimal. lO This series shows that using a biometry probe from a slit-lamp supported system by hand still gives an unbiased estimate of the axial length. However, a more accurate estimate can be made by repeated measurements (standard error of the mean = SD/yn, where n is the number of measurements). The hand-held method has a trend towards increased standard deviation; if this is thought to be unacceptably high it can readily be compensated for by increasing the number of repeat measurements. The tendency for decreasing accuracy with increasing difference in axial length from the popUlation median was not identified in this group as it did not contain many patients with excessively long or short eyes. This study shows that the hand-held method of biometry is an acceptable alternative in patients unable to manage the slit-lamp method for whatever reason.
